Abstract Opportunities to evaluate strategies to create system-wide change in the child welfare system (CWS) and the resulting public health impact are rare. Leveraging a real-world, system-initiated effort to infuse the use of evidence-based principles throughout a CWS workforce, a pilot of the R 3 model and supervisor-targeted implementation approach is described. The development of R 3 and its associated fidelity monitoring was a collaboration between the CWS and model developers. Outcomes demonstrate implementation feasibility, strong fidelity scale measurement properties, improved supervisor fidelity over time, and the acceptability and perception of positive change by agency leadership. The value of system-initiated collaborations is discussed.
Introduction
Establishing permanency through safety is the primary goal of the child welfare system (CWS). For families who become involved with the CWS, this requires increasing the safety of children to remain in the home or placing them in foster care and taking steps to re-establish safety to reunify them with biological, relative, or adoptive parents. In 1997, the Adoption and Safe Families Act (ASFA; U.S. Public Law 105-89) was passed to emphasize a timely permanency decision for families, which in part includes a provision to terminate parental rights of parents whose children have been in foster care for 15 of the most recent 22 months due to failure to establish safety. With this act came an increase in federal standards for state CWS performance with a focus on indicators of child permanency, safety, and well-being. To meet these goals, CWS caseworkers and supervisors are charged with the task of helping parents establish plans to increase safety and stability. Once children are placed in foster care, reunification is the first permanency option states consider. However, it is the most challenging option to achieve in a plan-based, permanent way within the federal guidelines. Barriers to successful reunification include the skills of workers to provide parents with clear expectations and achievable service plans, and the lack of supportive services to achieve these expectations (U.S. Department of Health and Human Services 2014) . This paper describes a real-world initiative and collaborative effort between a CWS and intervention developers to address the gap in the system's abilities to meet this federal mandate. The evolution of developing a supervisor targeted implementation approach to providing evidencebased interactions with families will be outlined, along with the associated fidelity monitoring system and fidelity measure. Measurement of fidelity is considered key for the development and implementation of any model focused on producing replicable outcomes, and therefore, the measurement properties of the fidelity measure are a key focus of analysis in this paper. The feasibility of implementing the supervisor intervention in real-world agencies, and its potential to produce supervisor change over time then will be described. Finally, qualitative responses obtained from exit interviews with agency leadership focused on perceptions of acceptability and change will be shared in the & Lisa Saldana lisas@oslc.org context of the potential for producing a significant systemlevel impact.
Background
The R 3 model (targeting three distinct reinforcement strategies, described below) and supervision implementation approach was born out of a request by the New York City (NYC) CWS to train their workforce in the use of evidence-based principles in their everyday interactions with caregivers to help achieve the goals of the federal mandate. This system was in the process of adopting evidence-based practices (EBPs) for all families in the foster care system and wanted to ensure that the knowledge learned from the EBPs was generalized into daily caseworker practice and interactions. The EBPs included two parent-group treatments-Keeping Foster and Kin Parents Supported and Trained (KEEP; Chamberlain et al. 2008) and Parenting Through Change (PTC; Forgatch et al. 2013) . Both behavioral interventions for families in foster care utilize evidence-based reinforcement techniques shown repeatedly to produce positive outcomes, including stability and permanency . Although select agency staff was identified to provide KEEP and PTC services to the families served by each agency, the CWS leadership wanted all staff (i.e., the workforce) to utilize key components of the models in all aspects of their work (i.e., not limit families receipt of evidence-based services to when participating in a parenting class). In order to optimize the opportunity for system-wide change, the CWS leadership asked the EBP developers to devise an implementation approach that would infuse key elements of the EBPs into all contacts families received by CWS staff. Thus, the charge was to create a model hypothesized to be profound enough to create system change, yet simple enough to be infused throughout a workforce.
R 3 as a Supervisor Strategy
Without an existing method for reaching and monitoring a system's multileveled workforce, the challenge was to develop an implementation approach that would maximize the potential reach across the system while working under the real-world conditions of the limited capacity of the EBP developer group (i.e., it was not feasible to monitor the behavior of each and every caseworker as they worked with families). To address this challenge, in collaboration with CWS leadership, the intervention developer team determined that it would be most feasible to target supervisors to reinforce the use of the three Rs with the caseworkers under their supervision (i.e., to focus R 3 expert consultation on the supervisors' ability to coach and monitor their caseworkers' use of the R 3 model).
As is shown in Fig. 1 , the social context within the CWS involves relationships between multiple agents that affect outcomes for families. Supervisors were selected as the target for the R 3 implementation because they are positioned centrally to the organizational leadership and the onthe-ground workforce, both of whom make daily decisions that affect outcomes for families. Given that supervisors are responsible for the daily monitoring of caseworker progress and that the number of supervisors is feasible to thoroughly train, consult with, and monitor, this workforce level was identified as not only the most feasible to target but also the most likely to significantly impact the organizations overall. As noted by Aarons et al. (2012) , when interventions are successful in producing positive change, the success of the implementation itself has influence over the culture and climate at the level of leadership. It was determined that supervisors would be trained to utilize the three Rs as part of their supervision approach with caseworkers and in turn, to encourage the use of the three Rs by the caseworkers with the families they serve (Fig. 1 ).
The Value of Supervision
Recent findings from the Institute of Medicine (2014) are consistent with the supervision target of R 3 . Specifically, poorly trained staff and limited staff supervision hinder the delivery of effective practices within the CWS, with an IOM call for research to help CWS organizations employ improvement strategies that are well developed, well implemented, and sustainable. Delivery of quality supervision, supervisors being skilled in mentoring and providing feedback, and supportive practice standards have been related to successful child welfare case completion, lower re-entry into the system, as well as CWS staff retention (Cornerstone for Kids 2006; Shim 2010) .
Clinical supervision has been conceptualized as a means to increase competence and knowledge among mental health professionals and to improve client outcomes (Falander and Shafranske 2004) . Model-specific training and supervision is a feature of current strategies to transport and implement a variety of EBPs for children in community practice settings. Yet, there is a dearth of empirical investigation of clinical supervision competencies. Although both of the EBPs from which R 3 is based have a group supervision component and thus conducting group supervision is a natural extension of the models, evaluation of this process has not been conducted. Even more specifically, this supervision process has typically been conducted within mental health community agencies, not CWSs. Specific focus on the nature and effects of supervision on the implementation and outcomes of EBPs in community settings is lacking (Beidas and Kendall 2010; Schoenwald et al. 2009 ). Evaluation of the R 3 supervision strategy directly addresses this gap.
The Importance of Measuring Fidelity
As with any EBP, in order to evaluate the R 3 supervision strategy, a standardized method of determining if R 3 is what is being delivered is needed. Fidelity includes an assessment of adherence and competency in delivering an intervention (Perepletchikova et al. 2007) , and although the measurement of fidelity is challenging, it is essential. The ability to measure the quality of delivery of R 3 is key to identifying what aspects of the intervention are important to achieve outcomes, and for determining if those aspects are delivered well. Integrity of model delivery at both the supervision and direct provider level has been linked to client outcomes (Schoenwald et al. 2009 ). Practically, standardized assessment of model delivery allows for monitoring of change over time and an objective guide to inform coaching toward improved model delivery.
Summary
Both the R 3 model and implementation approach are viewed as a package, such that future rollouts of R 3 in other CWSs would by definition target supervisors. This realworld initiative provided the opportunity to pilot integral components necessary for a larger implementation evaluation. Specifically, this pilot allowed for development of a fidelity measurement tool, which in turn allowed for evaluation of the potential to change supervisor behavior over time, and the feasibility of implementing a model that targeted an entire workforce. There also was the opportunity to assess the acceptability of R 3 amongst the pilot agencies, important factors for future scale-up. Although the success of the overarching goal to increase the frequency and pace of successful treatment plan completion by families involved in the CWS is not yet known, this developmental project allowed key aspects of the model to be piloted.
Method
Participants R 3 was piloted within the five NYC foster care agencies already engaged in the adoption of KEEP and PTC. Two agencies had multiple locations in different boroughs in NYC that operated independently of one another and under different organizational leadership. Therefore, these locations were treated as independent sites for a total of 9 sites. Supervisors (n = 114) caseworkers (n = 281), and agency leaders (n = 23) participated in trainings. Of the supervisors, 51 directly oversaw caseworkers and were the primary target of the pilot evaluation. Across roles, the majority of participants were female (90.2 %) with ages ranging from 21 to 64 years.
R 3 Model Development
Similar to the KEEP and PTC models from which R 3 is derived, supervision strategies were grounded in social learning theory; people learn, and their behavior is shaped, through their interactions with others by observation, reinforcement, imitation, and modeling (Patterson et al. 1992) . People modify their behavior by observing reinforcement received and provided by others and individuals exist within and respond to their environments in an adaptive way (i.e., the behaviors being reinforced will increase; Bandura 1971). The R 3 supervision model utilizes group supervision to encourage group based learning and problem-solving involving interactions with, and case management service delivery to, families involved in the CWS. Supervisors are trained to use the same reinforcement strategies and principles during supervision of their casework staff as the caseworkers are trained to use during interactions with families ( Fig. 1) .
Selection of the Three Reinforcement Strategies
When asked to devise a method for impacting everyday interactions between CWS caseworkers and the families on their caseload, the EBP developers first were challenged with deciding what aspects of the EBPs were relevant, simple, and most likely to be easily adopted as part of the organizational culture, while also promoting the greatest potential for significantly helping families move through the CWS. Both the KEEP and PTC models rely on a foundation of parent management training that is strongly grounded in using positive reinforcement to modify behavior. Three key reinforcement targets (the three Rs; Table 1 ) were selected from those common across the two EBPs that have demonstrated success in achieving positive changes in parenting behavior across a range of child welfare involved populations: Reinforcement of (1) efforts (2) relationships and roles, and (3) small steps toward goal achievement. Reinforcing positives has been directly linked to improved outcomes in previous research in child welfare populations Price et al. 2008; Leve et al. 2002; Ramsey et al. 1989) .
The simplicity and yet profound impact of these three methods of reinforcement made them ideal targets to select as the evidence-based techniques to infuse within the daily practice of the child welfare workforce. Moreover, these three Rs were identified as those that best related to the goal of the CWS to move families toward treatment plan completion more quickly in order to improve the system's goals of meeting the federal mandate for establishing more rapid and stable child permanency outcomes. Indeed, previous research with families in the CWS suggests that when caregivers are provided strategies for steady progress on a comprehensive set of goals, they are most likely to successfully complete their CWS treatment plans (Marsh et al. 2006) . ''Terrific work breaking the process down for mom of identifying a pediatrician. It was really smart to make sure that first she had the children's medical cards so that she could start to identify which doctors accept Medicaid in her neighborhood.'' ''Great work calling the pediatrician office and scheduling an appointment for the children's wellness exam! Let's make a list of questions that you can take with you so that you are sure to understand the medications that they each take and why. You have been taking in a lot of information lately and are doing a great job keeping organized!'' R 3 principles 4. Use strength-focused language Example FRI_S: discussion included examples of supportive and encouraging language.
''I can tell that you are really making efforts to get your documentation into the charts in a timely way. I appreciate you rearranging your schedule to set aside time for note writing. Let me know if I can help you as you get used to the new system.'' ''You did such a nice job listening to what the judge had to say in court yesterday. I know that was hard to hear that we have more tasks to add to the service plan, but I know that you can do it. I know you are working to get your kids home quickly!''
Notice normative/appropriate behavior
Example FRI_S: caregiver and family strengths were used in case planning.
''I really appreciate that you have been arriving to our meeting together on time. It is terrific when we are able to use all of the time to cover case discussions. Thanks for that!'' ''Your house looks terrific! I know that it can be hard to keep it clean with so many kids of different ages, but you seem to really have developed a successful system!'' 6. Use a scientific approach (observe and reinforce
Example FRI_S: solutions and strategies were discussed in behavioral terms.
''I have noticed that you have been offering a lot of support to the new caseworkers near your cubicle area. You are a real leader on our team!'' ''I notice that you have really been making efforts to bring healthy snacks to the visit. I found these coupons for the store in your neighborhood that might be helpful if you would like them.'' 7. Take opportunities to smile and laugh
Example FRI_S: the atmosphere of the meeting was friendly and supportive (e.g., supervisor smiles, uses humor)
''I am so sorry that baby Julia spit up on you right after mom handed her back after the visit! I know that was awful, but the look on your face was hilarious.'' ''How funny that Jimmy decided to create his crayon masterpiece on the wall the very first day of your first overnight visit! I have a similar mural at my house! HaHa.'' Examples provided of interactions between supervisors and the caseworkers they supervise, and between caseworkers and families on their caseloads
Selection of R 3 Principles
The next challenge was the development of an organizational culture that emphasized the three Rs. Four theoretically based principles from the evidence-based behavioral parenting interventions (Table 1) were selected to provide a framework for all interactions within the case management team. The principles include (1) use of strength-focused language; (2) noticing normative appropriate behavior; (3) observing and reinforcing; and (4) taking opportunities to smile and laugh. The goal is for these basic principles to be utilized when interacting with caregivers and when CWS staff is interacting with each other. Table 1 illustrates this parallel process with examples between supervisors and their caseworkers, and between caseworkers and their families. Previous research has suggested that when caregivers in the CWS feel a supportive versus adversarial relationship with their caseworkers that their children are more likely to establish permanency (Altman 2008 ).
Informing Implementation Through Collaboration
As noted previously, the five organizations adopting R 3 already were in the process of delivering a suite of EBPs to foster, kin, and biological parents involved in the CWS. Thus, the general organizational infrastructure and preparedness of the agencies to adopt and adhere to quality assurance components was already known. This allowed the developers to leverage previous knowledge and resources (e.g., video recording equipment, virtual consultation) to create a rigorous implementation plan that would be feasible and cost-effective for the organizations. Greater attention, therefore, could be provided to understanding the culture and needs of the on-the-ground workforce who were targeted directly by R 3 . The developers were able to prepare their training, ongoing consultation methods, and their own expert consultation staff with input from the supervisors and caseworkers being asked to change their behavior.
Initial Training
Supervisors participated in a 1-day training using collaboratively developed training materials. This pragmatic training provided direct education regarding the three Rs and the four R 3 principles. Training components included slide presentations, role-plays, and presentation of video clips. Training focused on the parallel process of providing supervision to caseworkers utilizing R 3 techniques and principles, and of the caseworkers' use of R 3 techniques and principles with the families on their caseloads. A 3-h caseworker training was provided to all caseworkers in the basic strategies, specific techniques, and principles of R 3 . Both sets of training took place over several days in the same week to address workforce issues. Because CWS staff work with a vulnerable population, it is not feasible to take an entire workforce within an agency ''offline'' simultaneously. Both supervisor and caseworker trainings included outlining of the basic expectations for R 3 deployment (i.e., group supervision, video recording, observation by an expert consultant). All trainings were provided by the developers.
Fidelity Monitoring System and Measure Development
Consistent with other EBPs, it was determined that ongoing coaching, monitoring, and feedback would be necessary to create a cultural and behavioral shift that would be sustained throughout the CWS organizations. Given the observational fidelity monitoring system utilized by KEEP and PTC (i.e., both interventions utilize video recording of sessions that are uploaded to a secure web platform for observation and fidelity coding by the expert consultants), the decision to utilize a parallel system for monitoring of R 3 was logical. The goal was to develop a set of supervisors within each of the agencies who demonstrated consistent competency in the R 3 model, so that their use of R 3 would be modeled throughout the agency to other less competent supervisors, caseworkers, and any new staff who were hired.
Provision of Rapid Feedback
Fidelity feedback includes the monitoring of adherence to intervention components as well as competency to ensure that the components are delivered well (Schoenwald et al. 2014) . In R 3 , the goal is to provide feedback to supervisors quickly and accurately to maximize the potential that families receive consistent exposure to the three Rs. Leveraging the video recording and web-based video upload system already in place for monitoring of KEEP and PTC, supervisors recorded their supervision sessions via laptop computer and immediately uploaded their videos to a secure, encrypted system for feedback. The R 3 expert consultant was automatically sent an email notification that a new video was uploaded. The expert consultant watched one video per supervisor per month; written feedback then was uploaded to the fidelity website to be reviewed by the supervisor.
Written feedback included reinforcement of what the supervisor was doing well (e.g., with provision of timestamps of concrete examples), one or two key target behaviors for change with suggestions from the meeting for how to perform the behavior using R 3 strategies, and a small step that the supervisor should take in the upcoming month to address behaviors in need of change (see Table 2 for example feedback). Feedback was provided in a phasic manner such that supervisors were first provided heavier positive reinforcement than corrective suggestions, then positive reinforcement with more constructive criticism, and finally greater suggestions for generalization of skills with a link to model theories.
Group Expert Consultation
Monthly group expert consultation allowed for shared learning and support, and targeting of specific organizational needs across supervisors in an agency (e.g., problemsolving how to provide tangible reinforcers to caregivers under current agency policies). Group consultation provided feedback that was relevant across supervisors from an agency, problem-solving, role plays for how to address behaviors in need of change, and examples from peers who performed the behaviors well. In other words, the consultation process also relied heavily on social learning theory (Patterson et al. 1992) , similar to the EBPs from which R 3 was drawn. Consultation groups ranged between three and 12 supervisors.
Measures

Fidelity of R 3 Implementation for Supervisors (FRI_S)
Because R 3 was a newly emerging practice, the fidelity coding system was built simultaneous to the initiation of implementation. After several months of observing videos, providing coaching, and identifying behaviors observed for quality R 3 supervision sessions, the fidelity coding system was operationalized enough to provide a standardized assessment of R 3 delivery. The resulting Fidelity of R 3 Implementation for Supervisors (FRI_S) was a 15-item, 5-point Likert scale designed to measure the Content (e.g., ''Discussion identified small Table 2 Example supervisor feedback from expert consultant across the phases of consultation using the same case example Phase 1: primarily supportive feedback What a fun R 3 supervision meeting to watch. You are doing a terrific job creating an environment where your caseworkers feel comfortable sharing both their successes and challenges throughout the week You did an excellent job highlighting and reinforcing the efforts of your workers (see 28:50, 32:00). It is nice how you give them credit for steps they have taken with the families they are supporting (see 46:10 and 42:00). For example it was wonderful to hear you praise your newest caseworker for staying late to meet with the parent who just obtained a new job. It was obvious that she felt appreciated and it was nice for her to receive praise in front of her peers
Thank you for your ongoing hard work and efforts to create a strong R 3 team. They clearly feel supported by you and it is nice to see you all laughing so much together under the stress of the job. Well done! Phase 2: supportive with constructive feedback Another well-done supervision meeting! This meeting rated a strong yellow! You continue to do an excellent job highlighting and reinforcing the efforts of your workers (see 28:50, 32:00). You do a nice job giving them credit for steps they have taken with the families they are supporting (see 46:10 and 42:00) A next step might be to problem-solve with your team ways to reinforce parents' small steps and efforts. For example, it could be fun for the group to brainstorm ways to tangibly reinforce the mom who came in late to meet with her caseworker after a long day of working her new job. Mom might respond well to a certificate or a gold star sticker! You have such a nice frame for the families' less-than-ideal behaviors, and you clearly help your team to focus on giving their families the benefit of the doubt, which can help them not get stuck on the frustrations that are a natural part of the job (See 6:30 and 50:16). That is a terrific strategy and over time it will be great to see your caseworkers start to do that on their own! Thank you for your ongoing hard work and efforts to create a strong R 3 team! They clearly feel supported by you and it is nice to see you all laughing so much together under the stress of the job. Well done! Phase 3: generalization and linkage to behavioral theory Another well-done supervision meeting! Your meetings have consistently been rating in the green! You have developed strong competency in highlighting and reinforcing the efforts of your workers (see 28:50, 32:00) and consistently give them credit for steps they have taken with the families they are supporting (see 46:10 and 42:00). It is terrific to see how you have created a culture where your seasoned caseworkers are offering support and suggestions to your newest caseworker. She responded so well to being praised for staying late to meet with her parent who just started a new job. And it was really fun to hear the group brainstorm ways to tangibly reinforce the mom for showing up after her long day of work.
You also have such a natural way of helping your caseworkers reframe the families' less-than-ideal behaviors. They seem to really be catching on to this on their own and there has been a notable shift over time in the language they use to describe challenging case (See 6:30 and 50:16). This not only relates to the R 3 principle of using strength focused language, but also of using a scientific approach to observe and reinforce which will help your caseworkers be able to manage challenging situations ''on the fly.'' You've done a terrific job of creating a very strong R 3 team! steps case workers took or will take with families,'' and ''Discussion included focus on small steps caregivers took or could take during the next week'') and Process/Structure (e.g., ''Case workers were reinforced for small steps accomplished on their cases'') of the group supervision meetings. Items were rated by the expert consultant based on a review of the video recording of the group supervision meeting. Table 1 provides example FRI_S items for each R 3 target and principle. A competency threshold was established for the FRI_S to help in providing feedback to supervisors, without focusing on actual fidelity scores (red \ 50 %; yellow = 51-79 %; green C 80 %). Previous work with KEEP and PTC suggested that when trainees are provided exact scores, many individuals become focused on incremental changes in scores from one feedback session to the next rather than the more meaningful and targeted feedback about consistent intervention delivery. Table 2 illustrates how FRI_S performance is integrated into feedback.
Although implementation began in September 2013, because the development of the FRI_S fidelity scale was simultaneously evolving, tracking of fidelity data began in March 2014. All supervision groups were transferred to the non-developer expert consultant prior to the tracking of fidelity (i.e., no nesting at the rater level). The final pilot group supervision recording was collected in June 2015.
Exit Interviews with Agency Leadership
At the end of the pilot, exit interviews were conducted with each of the agency's leadership (two leaders, interviewed together, per agency) to gain their perspectives on the influence that the introduction of R 3 had on their agency. All interviews were conducted by the primary developer and were posed as an opportunity to provide input and lessons learned into the ongoing refinement of, and potential future larger scale-up of the R 3 model. Although a true qualitative analysis is not the focus of this paper, responses will be shared to provide insight into the potential feasibility and acceptability of R 3 for future scale-ups.
FRI_S Data Analysis Strategy
In order to ensure that our measurement of R 3 fidelity was psychometrically sound, the FRI_S was evaluated using Rasch measurement modeling. This approach allows for an assessment of instrument performance as well as an indication of which items are easiest or hardest to perform well thereby providing an indication of which target areas to emphasize in training. The Rasch model, a single parameter logistic model, is a restricted case of a measurement model based in Item Response Theory. The model is expressed by:
where P ni is the probability of a correct response by person n with ability level B n on item i with difficulty level D i (Rasch 1960; Wright and Mok 2000) . As reflected by person ''ability'' and item ''difficulty,'' the model has traditionally been used for educational measurement and items with dichotomous, incorrect/correct answers. However, this standard model is readily extended to rating scale data (Wright and Masters 1982) , which are ubiquitous in social science research and practice. Several features of the model can be illustrated using the FRI_S as an example. The items (i.e., R 3 components) are assumed to have different levels of ''difficulty,'' with some being easy to implement as intended and others being more challenging. Likewise, the persons (i.e., supervisors) are assumed to vary in their levels of fidelity. Following from this, a novice supervisor being rated on a challenging R 3 component (e.g., ''Discussion included reinforcing parent-child relationships'') would be expected to receive the lowest rating (i.e., Not at All), but on an easy component (e.g., ''The atmosphere of the meeting was friendly and supportive''), the rating should be higher. Likewise, an expertlevel supervisor being rated on a challenging component would be expected to receive a high rating, and on an easy component, the rating should be the highest (i.e., Very Much). This reflects the ''probabilistic'' nature of the model, where the likelihood of a particular rating is the result of the supervisor's level of fidelity and the R 3 component in question. The results of the model provide separate ''scores'' for the items and supervisors, an evaluation of dimensionality, an evaluation of rating scale performance, multiple indicators of reliability, fit statistics for items, and an evaluation of the suitability of the items for the sample being measured. The models were implemented using WINSTEPS software (v3.90.2; Linacre 2015).
Results
The following outcomes target the measurement properties and instrument performance of the FRI_S, which in turn was used to evaluate changes in supervisor behavior over time. Agency leader reports related to feasibility and acceptability of the R 3 model also are reported.
Performance of the FRI_S as a Measurement Instrument
The final FRI_S data-set was comprised of 265 sessions across 51 supervisors who were in 9 agencies as rated by a single expert consultant. The average number of sessions rated per supervisor was 5.2 (Min = 1, Max = 14, SD = 3.6). The results aim to provide a thorough evaluation of the FRI_S's current use in feedback. Namely, the FRI_S is intended to differentiate at least three levels of fidelity (red, yellow, green) as the basis of feedback to supervisors. Results are presented as related to key measurement questions.
Are There Multiple Dimensions of R 3 Fidelity?
To evaluate the FRI_S, the first step was to determine whether there was meaningful dimensionality in the data. The Rasch measurement model assumes that items measure a single dimension, and if there are multiple dimensions, separate analyses are conducted for each. Dimensionality was evaluated by performing a principal components analysis on the standardized Rasch item-person residuals (Rasch PCA; Smith 2002 ). The residual variance should be random, and if meaningful structure is found, this suggests dimensionality. The analysis provides three main indicators of dimensionality (Linacre 2015) : the percentage of variance explained by the item and person measures (\60 % reflects dimensionality), the eigenvalue for the first contrast in the residual variance (C2.0 reflects dimensionality), and the percentage of variance explained by the first contrast (C5 % reflects dimensionality). The Rasch PCA was performed on all available FRI_S sessions and separately for each of the first five sessions. The results are summarized in Table 3 . Across models, the percentage of explained variance was high; however, the eigenvalue and the variance explained by the first contrast are suggestive of dimensionality. One suspected dimension was formed by the Content items (5 of 8 loading [.30 on the contrast) and the other by the Process/Structure items (5 of 7 loading \-.30 on the contrast). However, these dimensions were moderately to strongly correlated, ranging from .30 to .73 across models. Two supplementary analyses were performed to determine the meaningfulness of this dimensionality. The first was parallel analysis, or an empirical scree test (O'Connor 2000) . Parallel analyses attempts to find structure in randomly generated data with the same number of items and observations. There is significant dimensionality when a factor in the real data has a larger eigenvalue than the same factor across multiple iterations of random data. Using all of the data, across 100 iterations of random data, the 95th percentile eigenvalue for the second factor was 1.4, which is the same as the second factor of the FRI_S data. This suggests that there is a single dimension.
The next step was to perform an item bifactor model. The bifactor model is an IRT-based measurement model where every item loads on a general dimension and one or more smaller, specific dimensions (Reise 2010 (Reise , 2012 . The results indicate whether the items primarily measure the general dimension or the specific dimensions. One Content item (''Discussion noted documenting parent accomplishments'') and one Process/Structure item (''Supervisor managed the meeting time well, covered[2 cases'') loaded weakly, but all other items loaded C.40 on the general dimension and inconsistently on the specific dimensions. Given these results, the subsequent analyses are based on a single dimension of R 3 fidelity.
Does the 5-Point Rating Scale Perform as Intended?
The Rasch rating scale analysis determines the extent to which raters interpreted and utilized the rating scale categories as intended by the instrument developers. The rating scale analysis was based on the data from all sessions and was performed as described by Linacre (2002) . Specifically, the analysis evaluated a common five-point rating scale structure across the entire pool of items (i.e., rather than each item receiving a unique rating scale structure). The primary results are summarized in Fig. 2 , which illustrate the probability of a response in a specific rating scale category depending on a supervisor's level of fidelity and the difficulty of the fidelity component being assessed. In the top panel, the x-axis represents the latent dimension of R 3 fidelity. The left side reflects supervisors with low fidelity and R 3 components that are very difficult (i.e., a high probability of a low rating), and the right side reflects supervisors with high fidelity and R 3 components that are very easy (i.e., a high probability of a high rating). The y-axis represents the probability of a response in a particular category. There are five plotted lines, one for each rating scale category. Taken together, given a supervisor with low level fidelity and an R 3 component that is difficult, the probability of a rating of 1 (Not at All) is high. As the level of fidelity increases and the difficulty of the component decreases, the probability of this rating drops and the probability of a rating of 2 (Hardly Ever) increases and becomes the most probable response. This pattern should continue for each subsequent category. Although categories 3 (Somewhat) and 4 (Mostly) do emerge as the most probable response, the probabilities are nearly equal to the adjacent categories. This indicates that Hardly Ever and Mostly were not well-discriminated and are not distinct. Of note, each category was well-utilized, with the percentage of ratings being 1 = 9 %, 2 = 22 %, 3 = 23 %, 4 = 22 %, and 5 = 24 %. Despite this, categories 3 and 4 were not well-differentiated as was further evidenced by the RaschAndrich thresholds, which quantify the distance between the adjacent categories. For a 5-point scale, the distance should be C1.0 logits (Linacre) . Categories 2 and 3 were welldiscriminated (1.86 logits apart), categories 3 and 4 were reasonably well-separated at 0.98; category 4 was not well discriminated from 5 with a distance of 0.58 logits. To further discriminate category 4 from category 5, categories 3 and 4 were combined, and the optimized 4-point scale is illustrated in the bottom panel of the Fig. 2 .
Are There Items that Perform Poorly?
The results provide item fit statistics that identify items that do not fit the model. Misfitting items contribute more noise than precision to the measurement of fidelity, and generally are candidates for removal or revision. The statistical indicator for misfit was the Outfit mean square statistic, with values in excess of 1.4 reflecting significant misfit (Bond and Fox 2007) . Across models, there were four items with some indication of noisy performance, two of which were more consistently problematic. The less severely misfitting items were Item 6 (''Discussion noted documenting parent accomplishments'') and Item 10 (''The atmosphere of the meeting was friendly and supportive''), misfitting in two and one models, respectively. Of the more severe items, Item 13 (''Supervisor managed the meeting time well, covered [2 cases'') was significantly misfitting across all models, and item 15 (''Supervisor ended group well [on time, encouraging statements]'') was misfitting in 3 of 6 models. These items (as described subsequently) reflect easy components. The misfit statistic suggests that these items may receive lower ratings for some supervisors who otherwise have high levels of fidelity and who would be expected to have received high ratings. Upon discussion with the developers and raters, these items were ones that were ranked as less of a priority in consultation sessions in the beginning of implementation. That is, during the consultation and shaping process, expert coaches selected specific supervisor behaviors to target in feedback so that feedback was not overwhelming for supervisors. These misfitting items were identified as those that were noted but not stressed for behavior change initially. For the subsequent results, these items were removed. Though these items will continue to be included in future assessment of group supervision facilitation, they will not be included in FRI_S scores.
How Reliable are the Fidelity Measurements?
The results provide three indicators of reliability for the supervisor fidelity measurements. As described by Schumacker and Smith (2007) , Rasch separation reliability ranges from 0 to 1 and reflects proportion of true variance in the total variance of fidelity scores. Across models, Rasch separation reliability was high, ranging from .86 to .92. Related to this, the Rasch separation index ranges from 0 to infinity and indicates how ''spread out'' the supervisor measurements are based on the sample of items. Larger numbers reflect a more fine-grained measurement of fidelity. The separation index was strong, ranging from 2.53 to 3.30, which indicates that approximately 3 distinctions can be made in the level of R 3 fidelity for this sample of supervisors. The ability to differentiate 3 levels of R 3 fidelity is well-suited to the use of the FRI_S as a tool for routine fidelity monitoring and feedback. Indeed, the current practice, supported by this finding, is to provide feedback with ''red, yellow, and green'' levels of fidelity A third statistic, strata, was computed, which ranged from 3.71 to 4.73, suggesting that approximately 4-5 distinct levels of fidelity can be discriminated in the sample of supervisors.
How Well Do the Items Target the Sample of Supervisors?
The Rasch model provides separate information about items and supervisors, from which, it is possible to evaluate how well-suited the items are for the sample. Ideally, there will be a wide range of items, a wide range of supervisors, and the two distributions will largely overlap. This means that the items are ''targeted'' to the sample and it is possible to measure the full range of supervisors, from novice to expert. The results are illustrated in Fig. 3 . The scale of measurement for the items and sessions, located on the left, is log odds units (i.e., logits). On the left, the verticallyoriented distribution of ''#'' and ''.'' symbols are coded sessions, with each ''#'' representing two sessions and each ''.'' representing one session. Sessions located at the top are those with the highest levels of fidelity, and those at the bottom, the lowest. On the right is the distribution of items, with those at the top being the most difficult to implement and those at the bottom being the easiest. On both sides of the vertical dividing line, there are labels for sessions or items that are average, 1 SD above and below the mean, and 2 SDs above and below the mean. The figure shows that each distribution covers a wide span, and they overlap extensively. The items have a tendency to be slightly easy; however, the full range of sessions is assessed because of the 4-point rating scale. In other words, the very top-and bottom-performing sessions are assessed by the highest and lowest rating scale categories for these items.
Performance Over Time
After evaluating validity evidence for the present use of the FRI_S based on instrument content, response processes, and internal structure, analyses were conducted to examine supervisor behavior change over time.
Did R 3 Fidelity Improve Over Time?
Based on the final measurement model, and including the revised 4-point rating scale, a raw average score was computed for each session. These scores were analyzed to evaluate the impact of R 3 on supervisor fidelity over time. A challenge with the data is that the FRI_S measurements did not begin until approximately 6 months after the start of R 3 implementation. Moreover, given the real-world context, there was supervisor turnover, introducing variability in the duration of R 3 exposure across supervisors. Multiple strategies were considered for coding time, including the order of session uploads from each supervisor, the number of months between each upload and the supervisor's first upload, and the number of months between each upload and the start of R 3 delivery. Each of these produced consistent results, and the results from the latter (time from the onset of R 3 ) are reported here. The impact of R 3 was evaluated using a two-level mixed-effects regression model (Raudenbush and Bryk 2002) with repeated measurements of R 3 fidelity (level-1) nested within supervisors (level-2). Of note, because the linear time term is centered around the start of R 3 and fidelity measurement did not begin until later, the model intercept is an estimate and not directly meaningful for interpretation. Results indicated that there was significant linear change in R 3 fidelity over time, b 10 = 0.03, SE = 0.01, T (213) = 5.27, p \ .001. Thus, at the time of the first R 3 fidelity measurement, approximately 6 months after the start of R 3 , the average fidelity score was predicted to be 2.5 on the 1-4 rating scale, or half-way between Hardly Ever and Moderately. Eighteen months after the start of R 3 (i.e., the median duration across supervisors), the average fidelity score increased to 2.9, nearing Moderately, and by 21 months, the score increased to 3.0.
Across supervisors, based on the deviance test, there was not significant variability in linear slopes, v 2 (2) = 1.53, p \ .05, suggesting that the rate of change over time in R 3 fidelity was generally consistent across supervisors. Importantly, these findings held when adding dummy-coded fixed effect indicators to control for the main effect of sites. Likewise, when adding cross-level interaction effects between the site indicators and the linear slope term, and using planned comparisons to obtain tests for all pairs of sites, there were no statistically significant differences in the rates of change in R 3 fidelity across sites.
Did Use of the Three Categories of Fidelity Demonstrate Meaningful Change Over Time?
As previously noted, supervisors were provided feedback regarding their performance using a color-coded system. Specifically, ''red'' was defined as fidelity score of 50 % or less, ''yellow'' as 51-79 %, and ''green'' as 80 % or more. At the time of each supervisor's first coded session (i.e., approximately 6 months into implementation), 86 % of supervisors were not within the green fidelity range; 16 and 71 % were in the red and yellow range, respectively. Over time, however, R 3 fidelity improved considerably, with 47 % of supervisors in the green range, 51 % in the yellow range, and only 2 % in the red range.
The descriptive results are consistent with the findings from an ordinal mixed-effects regression model for change over time in the log-odds of being in the red, yellow, or green range. Specifically, for the first coded session, the probability of being in the green range was 3 %; 18 months later, this increased to 22 %. Also of note, and meeting the primary goal of the R 3 rollout, every agency had at least one supervisor in the green fidelity range at the end of the implementation pilot suggesting the feasibility of developing R 3 competency over time.
Agency Leader Perceptions of Acceptability and Change
Although this pilot is limited by the fact that the entire workforce was not examined for change, responses collected from agency leadership as part of exit interviews at the conclusion of the pilot suggested that R 3 was successful in producing significant change. Leadership reported a notable difference in the approach that staff members took with families and indicated that this influenced the overall agency climate, such as the level of tension in agency waiting areas. One agency leader reported that the number of incidents of having to call the police decreased from 12 incidents/week to 2 incidents/month. Another leader noted an overall change in how caseworkers supported one another in their work, which filtered down to parents: ''There was a shift in their thinking when I asked them, back in September and back in January the response was very different. When I left that room I was pleasantly surprised because there were a lot of workers…I thought I was going to get a lot of [flack] but people spoke about being able to really form good relationships with their families. Parents were not seeing them as villains anymore. They had got to a place where they felt that they knew each other's clients…To get that feedback-I was pleasantly surprised. It's making a difference. They're feeling that it's made a difference for them.'' Leadership offered supervisors praise and recognized them as ''leading the effort'' amongst their organizations and supervision groups. Similarly, supervisors reported liking the approach once they recognized changes in how the caseworkers on their teams were interacting with parents. As one supervisor noted, she saw that caseworkers began to ''guide birth parents in identifying barriers and work with them in helping them develop and implement interventions and/or corrective strategies rather than just telling birth parents what actions they should take in order to move forward.''
Discussion
Although the 1997 Adoption and Safe Families Act (ASFA; U.S. Public Law 105-89) was introduced to encourage the CWS to work more expediently and effectively toward establishing child and family permanency and safety, little was provided by way of support to help the system implement behavioral changes to meet these goals. Recently Title IV-E Waivers have been awarded by the U.S. Department of Health and Human Services to several states selected in response to a competitive RFA, with awarded states allowed greater flexibility in how they utilize their federal funds to address their most challenging CWS problems. The goal is to increase the use of EBPs and provide resources toward prevention, however, little support is provided to help organizations to meet these changing priorities. As demonstrated by the pilot in NYC, the R 3 supervisor-targeted approach might be a method to help states achieve these goals.
Collaboration in Intervention Development
As previously noted, the R 3 pilot was initiated by a CWS rather than by EBP developers. It was the idea of the system to collaborate with known developers to establish methods for training their workforce to utilize techniques and strategies grounded in EBP in their everyday interactions with the families they serve. In collaboration with the CWS leadership, the EBP developers identified key concepts that were thought to be most likely to increase the potential for the CWS to meet federal mandates. The CWS leadership worked with developers to recognize challenges that might be encountered when targeting an entire workforce (e.g., inability to take an entire workforce offline at once). The EBP developers, in turn, collaborated with the workforce to understand their daily challenges, and to establish an understanding of their current practice. This pilot provides an example of how both the inner and outer context not only is necessary to consider for successful implementation (Aarons et al. 2011 ) but, importantly, how these contexts can drive the development of interventions and implementation approaches.
Development of Standardized Fidelity Coding and Feedback
Although the self-report of agencies regarding the perceived change in positive behavior over time is necessary for ongoing collaboration and the iterative developmental process, the creation of the FRI_S and subsequent observational fidelity coding provided strong empirical support for these outcomes. Revised to a 4-point rating scale, the FRI_S had strong evidence for its valid use as an instrument for measuring supervisor R 3 fidelity. Specific items known to the developers as being emphasized less during the coaching process demonstrated the greatest amount of noise in Rasch modeling, and those items known to be most challenging to developers (e.g., ''Discussion included reinforcing parent-child relationships'') were those that were most difficult to achieve high competency in for supervisors.
The FRI_S demonstrated an acceptable range of easy and hard items, which is ideal for coaching staff being asked to make significant behavior change in their way of conducting their everyday job responsibilities. When creating system change, it is helpful to have items that can be reinforced positively as operating well, and leveraging those skills to help build upon for correcting more challenging behaviors. The FRI_S provides a standardized method of identifying these workforce needs, which is essential as R 3 is implemented elsewhere with a range of expert consultants and supervisors.
Success of Implementing R 3 Across Agencies
As shown by outcomes of change in supervisor behavior over time, the supervisor-targeted implementation strategy was feasible to implement and successful in promoting competency in the R 3 model. Although very few supervisors were operating within acceptable fidelity ranges (i.e., green) at the initial coding period, 6-months post-training, by the end of the demonstration pilot nearly half of all supervisors were operating with fidelity. Importantly, as was the goal of the pilot, every agency ended with at least one supervisor operating with fidelity and very few supervisors remained in the red range. Green-level supervisors were identified to carry forward the modeling of R 3 behavior across their agencies once the pilot had ended in hopes of sustaining the noted cultural and behavioral changes. Of note, the number of supervisors meeting fidelity standards was correlated with the size of the agency; the agency with only one supervisor was a very small agency and the largest agency had the greatest number of supervisors within the green range.
Outcomes related to fidelity suggest that, as predicted by the CWS leadership, their workforce was in high need of learning skills that were consistent with basic evidencebased principles. The low odds of obtaining a green rating 6-months into the implementation suggests that these skills were challenging to adopt. This is consistent with the IOM (2014) finding that poorly trained staff and a lack of supportive supervision hinder the delivery of effective practices within the CWS. However, the collaborative effort between the CWS, the EBP developers, and the workforce was successful in meeting the overarching goals of the pilot. These outcomes are promising for the potential to implement system-wide change for a very challenging workforce delivering services to a highly challenging population of families.
Limitations and Next Steps
This manuscript describes the developmental process that was undertaken to create an implementation strategy to meet a system's goals of infusing evidence-based techniques throughout a workforce. The R 3 model is the packaging of those techniques identified as being most relevant to the CWS's goal of increasing timely permanency. Given the developmental pilot nature of this project, the primary aim was to develop the strategy and assess the feasibility of implementing it successfully to create change. Nevertheless, several limitations are important to note for the next steps.
First, it should be noted that although the FRI_S fidelity coding scale demonstrated adequate psychometric properties and meaningful change over time, important assessment remains. For example, intercoder reliability was not assessed. Nor was the highly important relationship between FRI_S scores and overall system-level outcomes. Now that the FRI_S has been established, a greater depth of evaluation is essential. Second, R 3 was developed and implemented across a limited number of agencies in a system that is motivated to create change to meet the federal mandates. It is unknown how R 3 might be received by a CWS that is not as open to practice change. However, it is worth noting that although for the current pilot, CWS leadership was motivated to implement R 3 , the supervisors and agencies themselves were highly variable in their willingness to adopt the strategy. Indeed, during the workforce training and throughout the consultation process, many supervisors expressed feeling that R 3 did not allow them the necessary time to be critical of their caseworker staff, provide negative feedback, and ''vent frustrations'' about the families with whom they work. Future implementations should preteach the notion of providing corrective feedback within a positively reinforcing culture in order to promote greater behavior change.
Conclusions
This pilot illustrated the feasibility of implementing R 3 and the associated fidelity monitoring system throughout a CWS workforce. Future work will examine the potential for R 3 to achieve the goal of helping systems meet the federal mandate of decreasing the time to child and family permanency, safety, and well-being. The opportunity to assess these larger implementation outcomes is imminent. Based on the outcomes of this pilot, a different state has requested the use of R 3 to address their lowest performing regions in the state. This implementation began in the fall of 2015, and will reach a workforce carrying a caseload of 12,144 children. Driven by the findings from the NYC pilot, this new statewide initiative includes hypotheses related to the potential for R 3 to influence organizational variables such as culture, climate, and leadership. If successful, the R 3 model and supervisor implementation approach might serve as a framework for addressing largescale implementation challenges to achieve outcomes for systems working with highly vulnerable populations.
